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^ ^1 ^ H ofl ^ O.^, =L ^ A]Jr ^ 

Si ^Itt, ^4^7> 0)1^1 afll a>^4 Aix^- ^4^7} co2( co2 > a>l)*l *fl2 «h£4 A Jit 

A o V 7l *U *}-£4 ^1^1- ^1 ^4^ U" 0)1)2] 4^ ^1 ^Sj-^O] (co + 0) 

1)^ ^4^ €*SH #^*Rr ^4^r ^^"71; * ^-71 *fl2 ^4 Ai^a}- A J"7l 

^4^ (0^ AiJil- °J^^>, ^"71 *fl2 «_H^4 ^ i ^ ^4^°] ((0 2- £0)21 Aj iS f 

4€- *fll ^r^°J (0)2+0))^ Al^S ^4^ #^i*Rr A]2 ^4^r £^M* S 

°1 Si tt ^ 4lJL ^Itt, *lsL ^4^4 ^- 7fl^ tiV^Sj- Ajjr-i. tgig 

C-flojE^ -g-^ ^ 7 >Al7lJL, ^ ^« 2 JHH}7> ^il^ iiL 
141 ^1^^. 

i 1 
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■r-^id ^13: ^ zl wj-^ {Apparatus and method for radio signal parallel 

processing} 



£ 3a £ 3d^ 4^ -¥-^1 •Sit ^*b§- -i^*>7l ^tr 

<5> £ ^ ^7loflA^ J=L^ ^ ^ ^ yj-^ofl ^ 3}o]cK c]^- 

^M1*>711^, ^5]- Al^-i- ^o. a-s^cq SHI^^H #^*> 

<6> °-a} A]jr-i- ^ai^ si] ^l^ufo] (superheterodyne) ^7]^r ^^(carr ier) *!Jl 

1- ^^l*f°i 2s\ ^r^HrC intermediate frequency)^. S^i&Sk&H A A ^ (baseband) ^ 
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It ^*HrS- 25) ^K^W^ nr^^EflS-Cfo] ^a1 7 1» 4f*l , IF ^ 

=T^^l7l(Dual Intermediate Frequency Superheterodyne Radio Frequency Receiver) 
£r fr4. ^7H, 7l^cfl^ Ai^fJ ^Ai^oflAi Ji^4 rfl^o.S. ^2,*} 7} ^ 
tJi\<*2) ^trcf. 

<7> ^Sj^EflS-Cf^ ^A]7l^ ^ ^l^tfl ^ ^5r, ^ £ ^ ^ 

(LAN) £-*HH AV^-^cf. 

efl^E] ^ -g-^o] ^ 7 >€ 3<>] -2-^4. 

<10> CC}^ ^. ig-tgol °1^-J17> S}^ 7l#^ i^fe, C-llolEi ^^A] -g-^o. ^7 W 7li, ^ 

*1 ^tb ^#^1^7} v£_o^ ^yl-g-o] ^ ^IJi ^1 ^el ^ 

y o^* *fl^Kf31 $£4. 
^ ^ 3-8- ] 

<11> 4^1* °l^-7l ^*fl, ^o!l ^ ^ #*1*T, 

<i2> ^4-^7> o)l«y *fil aV^s)- AlJrsq- ^^Hr^r co2( co 2 > col)<y *fl2 ^4 
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*f|l #^4 ^* ^4^*1 ( 03-0)1)3] ^1Jl4 4= ^1 ^7_V ^4^°1 ((0 + 0)1)31 

^r4^ ^^*H #^*Rr afll ^4^ ^^"71; ^-71 *fl2 «]-£4 ^!Jl4 ^>7l ^4^r 

0)3] ^IJLl- <#7] ^12 *>^4 ^JLI- ^ 1 ^4n^ (o)2-(o)3] Aljr^ cfs. ^ 

1 ^4^ ( 0)2+03)3] ^4^r A\2 ^4^r ^^"71 # 

<13> ^-71 ^1 ^-Jf ^7}9] ^A]J:o] (0+3 #7} ^4^T 03 14 ^4^T 

0323] ^s}-^ol (o)2+0)l)/2^^1, #7l *fll ^7l3] <|^AlJr<i| ^ ^5>^ 

^4°J (o)- 0)1)4 ^71 A}2 ^4^ ^7}9\ #§]^]Jl3] A}1 f^Tl ^4^-i"^ *>M-^1 ( 

0) 2-0) )°1 (o)2-o)l)/2^-S #3J^- «>^-^^r>cf. 

<14> oj=L 7 ] ^§fl, M. ig^o]] o]^ ^ ^1^ ^1 *M ^^r, 

<15> o)l<el *fll *>^4 ^1J:4 ^4^7} (o2( 0)2 > 0)1)^1 ^12 *]-£4 ^ 

*}^r ^Hd^IJi. ^€ ^B] U-^^l Si^i, (a) ^"71 ^11 *>^4 4l3L» ^44^ £«:*H ^ 

?> ^4^*1 ( 03-0) 1)3] ^1 ^4^ ((0 + 0)1)31 Aljr!- ^*Hr Cf^l; ^ 

(b) #7l z\}2 «h£4 ^4^ *fll ^4^ (o)2-A3)3) A]s3f 4^ 

^4^°J ( (o2+o) )3] ^*Kr ^7fl» i^tb4. 

<16> Sfl-, #71 ^4^ 03+3 #7] ^4^ 03 14 4 V 7l ^4^r 0)23] ^ ^4^ ( 03 2+03 

1) /2°lJl, #7] (a)^T7fl3] ^B^^ *>4°J ( 03 - 03 1)4 4>7l (b)#7fl3] 1 

^4^*^ ^l-M-^ ( 0)2-0) H ( 03 2-03 D/2-2.S -^3J^|- ^oj a}-^*>c]-. 
<i7> oi§> ; +3 ^-^^1 4€- ^^Hll- ^^tb4. 
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<18> S. l£r ^Xl 4a ^^AlJl ^ *|E) ^11- i^Hr ^ ^7l# ii^*}7l ^ 

<19> £ 1-g: #2^, ^ ^7lfe XU ^iq-(n), xii ^*3^^^^(12), XU *i#-§- ^ 
#71(13), XU ^tfXlTl^CU), X|2 <L>3lM-(15), XI 2 ^^^^1^(16), XI 2 ^7) 
(17), Xl2 3^X171^(18), ^^IJL ^e] ^1(20), Xl3 ^^^i^^BK31) ^ X| 4 XI 

< 20 > ^Hd^lJl ^1 ^e] #*l(20)£r XI 1 ^sHr ^71(21), XI 2 ^^Hr ^71(22), ^^-^ 

#71(23), XI 1 XI ^^^(24), X12 ^^^^^bK25), ^^Hr ^-»fl7l(26), XI 3 ^ 
71(27) ^ XI 4 ^^Hr ^7l(28)# i^hX- 

<2i> £ 1X1 £*1€ ^ ^7^ xr^ IF *HEflS.cfoi ^Ai 7l o]rf. 

<22> xll oVEflq-(ll)^ cd 1^1 XU ^4 ^lit ^t^. 

<23> xi 1 ^^^(12)^ XU oHflM-aD^Ei xll ^3}- Aijr-g. <y^«><X, coi 
* f^ilS ^ cfl^^l ^sHrXl *H^-*>^ ^llf 71 cf^- ^Hf^ tfl<*<£| XI 

7]^. XU ^*8^W(l2)±r «Ji=Xl^ ^Ei(band pass filter)©^. 

<24> XU 7.i#-g- ^#71(13)^ XU ^^^^€^(12)3.^ l^jL* *a^«J-o> ^ 

<25> XU ^ A o V Xl7i^Ei(14)^r XU *\#& ^-71 (13)3.-*M1 f^A}-^ <9 ^ ^> ##Xl 2] 

^£MS« *r 5£tt ^^-(image)^- X|7j*Hr ^EMi=h xll *|#Xl7i^EKl4)fe tfle^ 
(bandwidth) <X XU 4^84*^3 (12)^. 4-^ ^^1 ^Xl^ilEi oj cf. 
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<26> Xl2 ^Efli4(15)^- ^sHr co 2^ X|2 ^Ul* ^r^l*V^. co2^r mlilcf e StAS 

<27> *fl 2 -id^<d^^(l6), XI 2 ^^71(17) ^ XI 2 *l#Xl7l^B](18)fe- XI 1 ^ 

t%Q^mm, xu *m-§- ^mcw) ^ xu *i^-xi?i^bki4)si ^<^^. 

<28> ^HHH^ 7fl ^ tiV^n)- Aljrs. ^a1^>ji #^5] (preprocessing)^ ^sfl zj-zj- 

^ 7fl *M ^BflM-di, 15), ^^^^€^(12, 16), #^7l(13, 17) ^ *l#X|7l€tH 

(14, 18)7> A>^-S)o i 0.u|. s>M-a] ^-a^^H, £ ^tfXlT^EH o} 

<29> -SR^A ^51 #*1(20)tt *l*iem 0)12] XI 1 ^4 AljLfaf ^34^ 002^1 

XI 2 -tii* ^ 27fl2] 7l^cfl^Ai^# #^tr^. ^3 ^21# ^Sfl XI 1 

^*^r 41 Jl^ n^^Hr co 1^ l7l7>«lls S (GHz)^- ^>J1, XI 2 ^Jro] ffi2 ^ 57l7> 

«ll s.2(GHz)£r tr^=f. 

<so> £ 3a vfl*] 5. 3d^r £ ^r^oll 4^- ^1-2. ^el ^l(20)s) ^-*}-g- ^^*>7l 

<3i> ol^A^ £ 1 5 £ 3a £ 3d# ^ ^.SL ^ ^sl 

^1(20)21 ^*Vcf. 

< 32 > ^ , ^71(23)^" XI 1 ^4 Aljiol ^sj.^ coll!}- 2112 co 

23 ^5-&<y ^sK 1 co^l M^tf. ^, co^ 4^- ^t^H o)^ ^^^cf. 

<33> 1] w = (coH-(o2y2 

<34> nj-Hl-A-1 co 1^1 lGHzolJl, ^^Hr co 27> 5GHz<X-°5. ^3}-^ co^- 3GHz7> ^cf. 
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<35> £ 3a^l XI 1 t±3L^ XI 2 ^sj- ^Jr ^ ^ ^71(23)5] #^ ^r^Hr 

<36> XI 1 £tM(21)fe XI 1 ^^]7]^(U)S.^B\ X|l AlJll- 

i&aL ^-Jf ^71(23)5.^-^1 ^sf- 3GHz^ °d ^ ^} XI 1 >£^g- 

< 37 > xn ^7i(2i)7i- ^s}-^ ^«-§- ^*3*Hr &m 

<38> 

[^^.ai 2 ] cos(o)cos((ol) =: l/2{cos(o)+Q)l)+cos(o)-a)l)} 

<39> 2^ ^S\-^7} C0l<?l Xll ^IJl^ ^ ^71(23)^1 #3<y ^^Hr 0)^ 

^ ^5*Hr» ^ ^^Hr ¥ ^4^1- ^ ^^Hr ¥ 7fl<X #^o] ^3 

<X Xll ^?_V ^^Hr £«;<X ^s^cf. a)-aH Xll ^^"71(21)31 #^ A]^^ ^sj.^ 

2 GHz4 4GHz7> ^ #^£r Xll ^2.^ tiling 1- nfl , ^. *}°}JL ^ 

lGHz^l^i 2GHz^ 4GHz5. AA ^^M&tf . 
<40> xll *flv| ^ig» ^(24)^ 4GHz^l Xl7l*>Jl 2GHz^l #^ ^4*l?m. 

<4i> Xll ^^Hr ^^-71(21)^1 cfs ^^-71-i; ^, XI 2 ^^-71 

(22), X13 ^^-71(27) ^ X14 €^7l(28)°ll Sl^^S. 

<42> xl2 ^^Hr ^^"71(22)^ 5GHz^l Xl2 ^4 3GHz-2l ^ ^^71(23)^1 #^ ^1 

it 2GHz^| 8GHz^l ^IJLl- #^*Vcf. ^, Xl2 Xll*} ^ 

SMflSfl t£5l ^-JjL ^7l# A>-g-^j ^tjl ^71 (23)3 #3 ^1 

<43> X12 sfl^ *Ji» ^Hi(25)^ 8GHz^ XlT^l-JL 2GHz^l #^ ^4*1?!^-. 
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<44> o^H yQi *j)^ €3(24) ^ *fl2 *fl^ ^ €3(25)S] #3 ^]J>£) ^^7> 

2GHz3.*i ° 0 ^>7> ^«J^-g- ^ tf. ZL ol o.^ ^-h. ^71(23)^ #^4l:M ^^Hr* *fll 

^4 ^Sf^ ffila!)- ^fl2 al^Sl- CO 2^ Sg^-^O.^ ^^*>5!7l 

Hti-g-°m. ^, afll ^ 3gEi(24) * ^12 ^ €3(25)4) #3 413LS) ^s)-^7> cf 

<45> 3] (Q)-col)=(oo2-cD)=(a)2-a)l)/2 

<46> *))i ^ ^ €3(24) ^ ^12 €3(25)£) ^IS^l ^A^A %-<U?>}7} 

^M-^l 5fJf ^^m^jg. ^ 7fl5) *fll £^ ^l"* *fl2 

<47> £ 3b°fl *fll ^^Hr £^M(21) ^ *fl2 ^^7) (22)^ a]s^) ^3)B. 

^o) _Ea)£)o} oicf. s. 3b°\] *\ Jl^sHr <3^2) ^ilsL 5*1^ ^4^r ^£-8: *U ^ 

^ €3(24) ^ *fl2 ^ €3(25H filSfl *ll7mi}. 

<48> £ ^H^Hfe ^2 7.} ^^Hr ^*ti ^^7l« Af-g-^l 

^^Hr mm ^>-g-t>cf. 

<49> ^s).^ a tifl7 ] ( 26)^ ^-Jf -#^71(23)^ f^^lJL^l ^^Hr co* N^-S M-^r co 

/N<tl <ttJM- *fl2 ^3K= £^g- ^*fl ^13 ^s)-^ €^"7) (27) ^ *1)4 ^7l(28)S 

<50> 4] iV=Cco2-*-col)/Cco2-col) 

<5i> ^- 7 ) ^*vai 4 ^ ^-o] Tjl^ N^: ^*>^ ^-wfl 71(26)^1 Jro) ffl /N 

*r*H 34) *fll *)]vg *m €3(24) ^ *I12 *m ^ €3(25)3) #^ ^1^5) ^s)-^^ ^ 
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^fl^cf. ^, col°l lGHz^jl, ^^Hr o>27} 5GHz^H.S N^r 1.57} S\JL, ^1 ^ ^ ^B-j 
(24), *fl2 ^ ^ €3(25) ^ ^sHr 71(26)^1 #^-*lJl^ ^^Hrfe 2.^- 2GHz7}- ^rf 

<52> £ 3^ *fl^ ^i* €3(24), ^12 *m ^ €3(25) ^ ^^Hr ^-«fl7l(26)^ #3 

<53> ^s}-^ ^71(27)^ 2GHz^1 *fll ^ €3 (24)^1 2GHz^ ^ ^sj-^ $ 

tifl7l(26)5l #^<0Jr» ^^w>o> *m tiV^s}- Alsofl ^ 7)*\tii\<m\3L<% 

4GHz^ 31^4 ^1^1- #^4. 

<54> ^4 ^5}.^ ^71(28)^ 2GHz2l ^12 ^ ^ €3(25)^1 2GHz^ ^^Hr 

£-«fl7l(26)Sl ^^^> *fl2 ^s]- *±3L«\] ^ ^^sf^ <3<*<2] 7l^q]^Als^ 

4GHz^ ^ 

<55> *fl3 ^^€3(31)^ ^13 ^2}-^ €^-71(27)^1 ¥ ^^Hr <3<*o] 

tfl^^l^l* 4GHz^ <^<* aflTl^K 

<56> ^14 ^^^em^eK33)^ *fl4 ^^Hr ^^-71(28)^1 if- #^Jl^ 7^3}-^ <g<* <i] 717-1 

-f-2W 7}J1 4GHz^ J7^vzf <^<* AlJri- ^7l^cf . 
<57> £ 3d^l ^13 ^^-71(27)51 #§3aijt<4 *fl4 ^sf^ ^^-71 (28)^1 ^4 

^ ^rfjE^o] ^X\^o] olcf. £ 3d<^M Ji^T ^^9] *#°_S. ^^Hr ^-S-^r ^13 

^ ^ €3(31) ^ *I14 *m ^ €3(33H1 ^lTl^cf. 
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<58> ^|3 ^^€^(31) ^ *fl4 ^^^^^B](33)^ #^<y 4^ 7l*H<*>A}J:^r A/D ^ 

<60> £ lofl ^a]^ #*l(20)^r *fi2 a}- ^Zt ^sfl ^2 a> 

^-j=l ^ ^^71(23)^ #^^11^ col- q-fe ^sHrSl co/N ^]JL 

1- ^*Rr 71 (26)1- A>-g-^nV > £ 2^1 JfAjAjJ: ^1 A-) 5] ^(40)^ 

*§.5L$] A2 ^^7l(46)«- A>-g-^H co/N<?l ^Jl* afl3 ^7l(47) 

9\- A}A ^sHr ^7l(48)S #^3h=k 

<61> ZL 51 £ 1^1 JEA]^ ^AjAjJr ^ ^e) ^1(20)^ ^Jl^ 7j-A]^ 

^^IJl Ais] ^-Al (40)^1 ^-S-^tt 51 lofl iEA]^ ^^aj. 7 |^g. ^^^-Cf 

. £ 2^ *fll ^1^71 (43) £ 1^ ^^7l(23)<H] tfl-§-W. 

<62> s_ 4 ^ ^-^dl o}^ ^A}Jr ^ ^s) wj-^ o. A^|. 7l ^ £ ol^. 

<63> ^^71- 0)1*} *fll Al^ ^2)-^7> 0)2( 0)2 > 0)1)^1 *fl2 A JM 

^11 ^f^^^Hr 0)^1 ^*fl *fll ^«:W(^51 #31). 1 ^IJltt ^1 

^^Hrtl ( to- 0)1)2} Al^^. cfs. Tfll (0) + 0)1)^1 Al^O) - A]Jr S *)H 
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<64> A ] 2 ^3Lt= Al f**> ^sj-^o] ( co 2- co )S] tf-E- ^1 ^rSHr<y (^2+ 

o))^ ^Ul^I ¥ ^IJLS. *fll ^s}-^ co^r co m- ^sf^ co 2 

^ ^5" ^rSHr^ ^^°.S*1 ( co-co 1)4 (co2-coH ( co 2- co 1)/2^.S. -g-^sfl^cK 

<65> ^151 ^TlHH m *fll ^1^4 ^12 tijr^s)- ^Jl£| zj-z^ 

#^ -2.^4 <£^o| ^^-ol (co + col)^ ^1^4 (co2+co)^ ^IJL^r ^B^-fr ^l^Kn ( 

co-coD^ (co2-co)^l ^IJll- #^*li=f(^53 #7ll). 

<66> ^53 #3HH ^E^^H ^r*Hr (co-col)^ ^1^4 ^sHr (co2-co)^ ^1^1- 

^ *fl2 ^^^4^r co/N^l 51*1] ^12 ^A^r ^«rW(^l55 ^Tfl). 

Tfl *J^*H co/N7> (co-col) ^ (co2-co)4 ^ (co2-col)/2ol £]£.-!=- ^-cf. 

<67> afl55 ^3HH *1]2 ^l«^r ((col+co2)/2N+( 

co2-col)/2)^ Ai^af ^5)-^ ((col+co2)/2N+(co2-col)/2)5] ^]JL^r *ll7i*}:n. *1^MHr <3<^ 
7l^cfl^A]^l- #^th}(*l|57 12-711). ^E^^ z^o] 7 i^^«A]^^ A/D ^B\o\) S^fl 

<68> ol^Hl^i ^^tb Z^o], .g. ^ofl rtj-s. ^ Aljr ig^ ^ * 3. 

Cfs ^sj-^o} - 7 1] o] HV^Sj- ^^^el^-O.^ CflojEi -g-^ ^7H^1 

31, *>M-^1 ^^7l# ol-g-s]-^ - til^sj- Aj^S. ^Sj-^S. ^^Zj ^ 91^ ^ 
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11 

^^7} 0)1^1 X]l tiV^s]- Ai^S]- ^n)-^7> co2( a)2 > col)<y XI 2 <3h£4 <0JL# ^ 
^A^rA co<?l ^]JlS #^*Kr XU ^ ^71; 

^71 #^4 HS-Q ^7} 0)4 XU ^4 *13L» 

XU ^4^ (fiO-(Dl)Sl 4]Jl4 4€- XI 1 ^4^ ( CO + CD 1)21 A} jr^ ^44^ 

*M #3*Rr X]l ^4^ ^7}; ^ 

^71 X|2 «J^4 ^"71 =^4^ 0)4 <a^°}, *)] 2 aV^4 

XU ^4^ (co 2- co)^ a]J:4 tf€- XU ^4^ (co2+co)^ ^JlS. ^4t 

*H #^*}^r XI 2 ^4^ ^^-7l« ^ ^ ^<JJl tg^ ^E] 

[^t 1 * 2] 

XI 1 %H1 5a°H, 

sg^ ^sf^ol (co2+col)/2^ZL ) ^"71 *fll ^4^ £^M4 #^Jl4 XI 1 f-?i ^4^*^ 
*>M-<a ( co -co 1)4 ^-71 *fl2 ^44^ ^^"71 ^11 ^4^^ *}i4<y (o)2- co 

)<X ( o)2-co -£<ytb ^-g- *m -^^IJL ^1 ^e) ^1. 

[3^* 3] 

X12 * 0 H1 5^1, 
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#7l ^^Hr ^7}2] #3* <£^°} #7l Cf-E- 3U ^^Hr (<D + <Dl)Sl Al 

^fe aflTjsl-uL #7l 3U ( o)2-£D 3U *fl^ ^Ei; 

#7l 312 ^7lS] <g^o> #7] 4^" 3U ^Tj; ^St& (0)2+0))^ Ajjr 

^ 3l7i<5}jL #71 311 #?> ( o)2-o) 1)/2^1 ai^I- #^*Rr 312 *flii lei; 

#7l 311 ^ ^7lS.^-E^ #71 ^S>^ (o)l+0)2)/25l Aljr-g. <^^«>0> ^4^7> ( 

col+Q)2)/2N < ?] #Jl1- #^*>^ &tf\7); 

#7l 311 *U\t ^ ^Ei^^-E^ #71 311 ^*Hr ( 0)2-0) 1)/2^1 Aijr-g. <y ^ Jl , 

#7l ^-Hl]7lS.^Ei #71 ^sj-^ (a)l+a)2)/2N<y ^lsl- #71 311 ^s}- 

^ ( co2-o) 1)/2^1 ^iJll- 312 ^Tj- ^^Hr^ ((o)l+o)2)/2N-(o)2-o)l)/2)5l a]^^- cf^- 3l2 

^rSHrt! ((fl)l+0)2)/2N+( fl)2-a) 1)/2)^1 ^l^lS. 3l3 ^r^K 1 

SM; * 

#71 312 ^ ^EiS^-Ei #71 311 ( o)2-o) 1)/2^1 #JL» °J ^ Jl , 

#71 ^sK= ^-yll7lSJfEi #71 ^sK- (o)l+o)2)/2N^l ^^^V, #7l 31 1 #?I ^4 

^ ( 0)2-0) D/2S1 AjJil- 312 ?*?J ^3Hr<?l (( o) l+o)2)/2N-( o>2-o) l)/2)£] cf s. ^ 2 

^r^Hr^ ((col+0)2)/2N+( 0)2-0) l)/2)Sl ^s^r #^}tt 3l4 ^^Hr ^ 

^"71* E-l i^*Kr $4: ^<LS. ^Hd^lJL t§H ^El #*1. 

4] 

313 %H1 54<^i, 
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^"71 ^Wfl7l^ #7] m ±^ tkSLS, <d«i*M #7l ^tifl7l^ #^ 

Aljro] ^s).^^ ^-7] ^ ^ sgz] £ #7l *fl2 ^ #3415^ ^^Hr* 

5] 

*fl2 &°H, 

#7l 3fll ^2>^ *^"7lSl «g^^> #71 4^ ^11 (co + COl)^ ^1 

JL^r ^T^Jl #7l ^sHr (co2-col)/2^ #3*Rr *U *ll^ ^ 

#71 *fl2 ^^Hr ^71^1 #3* ^^«>o> ^1-71 cf^- ^1 ^sHr ( cu2+co)^ ^IJl 

^ ^171*>JI #7l *fll ^sj-^ (a)2-col)/2Sl Aljrl- *fli£ s|Ei ; 

#71 ^11 ^ ^71^1 #^^1SS1 (o)l+o>2)/21- N^-S. i-Hr ^^91 (a)l+ 

0)2)/2N<?l ^t4t21 #J>» #^*Rr *fl2 ^ ^71; 

#71 ^1 ^ ^EiS^fEi #71 *lll ^?_V ^^Hr (co2-col)/25l ^Jr^ ^^JL, 

#71 *fl2 ^ ^^lS-fsl #71 (col+co2)/2Ntl #3L# #7l *fll ^ 

At (cd2-co1)/2S1 ^IJll- *fl2 ^sj-^o] ((a)i+a)2)/2N-(a)2-CDl)/2)Sl ^Jl^}- *fl2 

^Zt ^^Hr^ ((oj.l+co2)/2N+(co2-a)l)/2)^ ^liS. ^:*Hr €^*H #^*Rr *fl3 ^t4t ^ 
«-7l; ^ 

#7l *fl2 *fli£ &q ^E^-^fEi #71 *fll f^Ti (Q)2-C0l)/2^1 °J ^ , 

#71 ^12 ^ ^7)S.^-B\ ^-71 (col+(o2)/2N^l -tlS-I- <y^o>, sfr 7 ] ^7_V ^ 

sHr (co2-cd1)/2^ *1Jl» *fl2 #?i ^^Hr"?] ( ( a 1+ a) 2)/2N-( co 2- co l)/2)Sl ^Jr<4 4€- ^12 
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^sHr<y ((col+co2)/2N+(co2-col)/2)Sl aIJlS ^Bj-^r #3*}^- X|4 ^^Hr ^ 

6] 

Xl5 iHl 91°]*), 

#7] Xl2 ^ ^71^ ^71 N^l ±^ ^d^^H #7l xl2 ^Jf ^71^ 

^^Hr^ ^"71 XU JgE^ ^ Xl2 ^ ^ ^E^ f^AlJro} ^ 

^* ^^VXl s}^ 3* ^ ^1 ^ #*1. 

7] 

Xl3 % tfl*l Xl6 %H1 5a°H. 

#71 *H3 ^^VSI «a^^>, #7l 4^ X|2 ^?_> ^3)-^Ol ( ( CO 1+ 00 

2)/2N+(co2-o)l)/2)^ ^IJL^r XlT^l-Jl ^7} A2 ^jx)-^ (( co l+co2)/2N-( co2-o l)/2)^ 

XI 3 Xm ^ ^ 
#71 Xl4 ^sK- ^71^1 #7l ^ 2 ^sHr ((col+co 

2)/2N+(co2-a)l)/2)Sl Xl7l*>Jl #7] XI 2 (( a) l+co2)/2N-( co2-co l)/2)2l 

-tlJll- #3*Rr XI 4 *m ^Ell- Dl 3# ^'AS ^ ^Hd^lJL $1 ^sl 

#*1. 

8] 

^4^r7V oo 191 XU ajis]. ^^7} co2( co2 > col)^ Xl2 -tUH- ^ 
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« * 

(a) #7l ^]1 til^B}- ^4^ *fll f 1 ?! ^Sj-^o] 0)1)31 A]^^ t|. 

€- afll ^4t^ ( co + a>l)3 41Jl» ^#*Rr #31; ^ 

(b) #71 *112 ##2). Al^l- ^4^ £3r*H afli ^4^<?1 ( cd2-q) )4 ^1Jl4 4 
€■ *fll ^4^ (o)2+o)) 3 #Jl-& ^#*Rr 5L^Kr 31- ^ ^ 
^IJl ^ ^e) « 0 >^. 

9] 

#7l ^4^ CO^r #71 ^4^ 0)14 #71 ^4^ 0)2^ sg-g- ^4^o] 
( 0)2+0) l)/2olJl, #71 (a)^7H3 afli ^4^#^ W^l (co-col)4 #71 (b)^13 *m 

T^tf *>4«?1 ( 0)2-0) H (o)2-o)l)/2AS ^^tb ^iS ^ ^^Jl «S 

[3^8" 10] 

(c) #71 (a)^^^A-l ^-71 *f|l ^4^r U + 0)1)3 a+Jl^ *f| T^oL 
#71 ^4t (o)2-o)l)/23 ^Is* #3*Hr #31; 

(d) #71 (b)#:3H*l J# 7 ] cf^ afli ^3}-^ ( 0)2+0) )4 *fl7ls>:n. 
#7l ^111 ^4^r (o)2-o)l)/23 #3*Hr #7fl; 

(e) #71 ( C )#313 #^<?1 #71 211 1 ^4^ (o)2-o)l)/24 413:* ^4^ ^**> 
^ 2112 ^4^<?1 (((ol+fl)2)/2N-(o)2-o)l)/2)3 ^1^4 4^ ^|2 ^Tl ^4^<?1 
((col+o)2)/2N+(o)2-col)/2)4 #JM- ^#^Kr #31 ; ^ 
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(f) #7] (d)^Xl^ #^<?1 #7l X| l ( 0)2-0) D/2^1 

^ Xl2 ^^91 ((col+co2)/2N-(co2-col)/2)3l -gjM- rfs. x| 2 ^5^*1 
((col+co2)/2N+(o)2-o)l)/2)5l #Xll- i^>^ ^-g- ^o.^. <5>^r ^ 

*]Jl *1el a o>^. 

[3^8" 11] 

XI 10 %H1 

A oM (e)#Xl Hi^r #7l (O^XHH, #7] ^ ^ ^o.S -Jd^sH ^7l Xl2 ^ 
# ^r^Hr^ (( co l+co2)/2N-( 0)2-0) l)/2)7> 0<X 3tt ^-fr ^^SLS. ^^S. % *\?\ 

12] 

XI 10 * 0 1 SE^r XI 11 *<H1 $J<X^, 

(g) ^-7] (e^XHH ^€ ^"71 cf^- X12 ^sj-^o] (( co l+o)2)/2N+( 0)2-0) l)/2) 
^ ^]Jl^ Xl7l§>Jl #71 X12 ^^Hr ((o)l+o)2)/2N-(o)2-o)l)/2)^ #3*Hfr # 
XI; ^ 

(h) #7] (f)#XHH ^7] cfs. X12 (( o) 1+ co 2)/2N+( 0)2-0) l)/2)2l 
^l^fe Xl7l^>Jl #7l Xl2 ^r^Hr ((o)l+o)2)/2N-(co2-col)/2)Sl a] si- #=l£Rr ^Xl 

1- cl i^-^ 53-8- ^Hd^^H ^Sl f^. 
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